基于单元状态监控的机联网智能制造系统架构设计探析 by 彭云峰 et al.



















































































































































































































































































Fig.1 Processing status information and data of optical precision grinding process
图2 光学磨床加工状态数据采集系统












































































































Fig.3 Processing status data analysis

























































































































































Fig.5 Intelligent decision-making and control of manufacturing units
图6 批量化精密制造机联网系统架构
Fig.6 Architecture of internet of machine

























































Fig.7 Architecture of the control web system
图8 磨床传感单元预置方案
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Study on Intelligent Internet of Machine Based on Manufacturing Unit 
Status Monitoring
PENG Yunfeng, TANG Qilin, TONG Yafang, WANG Zhenzhong, BI Guo
(Unite Laboratory of Micro/Nano Machining and Measuring, Xiamen University, Xiamen 361005, China）
[ABSTRACT] Along with the proposal of “Industry 4.0” and “China’s intelligent manufacturing 2025”, the manufacturing 
industry is now facing an urgent to have an industrial transformation and experience an unavoidable upgrading process, which 
means that the manufacturing industry is now moving towards the era of intelligent manufacturing. As one of the important 
part of the mechanical industry, the requirement of the quality control in the precision manufacturing fields is now becoming 
increasingly much high. It is known that high precision, good quality and high yield are the first choice especially in the mass 
batching processing production of the same product. Therefore some methods should be taken to realize the high precision, 
good quality and high yield of mass production of the same product. Then in this paper, a new “Internet of machines” model 
of intelligent manufacturing system is proposed to monitor each manufacturing unit’s processing state and make a decision to 
control the manufacturing quality. The “internet of machines” is constructed based on the characteristics of quantitative preci-
sion manufacturing and the architecture of smart manufacturing, big data and Internet of things. To construct the “internet of 
machines”, the relationship among big data, internet of things and precision manufacturing is discussed firstly. Then the tech-
nology and system of manufacturing unit processing state and process monitoring are introduced. Thirdly, the acquisition and 
processing of big data of processing state and the quality control method of intelligent manufacturing unit are introduced in de-
tail. Finally, to satisfy the quality control demand of precision manufacturing in the local manufacturing area, the architecture 
of the networking machine system of intelligent control and decision making are discussed.
Keywords:  Intelligent manufacturing; Manufacturing unit; Processing status; Internet of machine; Batch processing
 （责编　海山）
in precision grinding based on information 
fusion[J]. Journal of Mechanical Strength, 2013, 
35(6): 737–742.
[11] 喻俊馨 , 王计生 , 刘正华 . 基于声
发射和神经网络的数控机床刀具故障诊断 [J]. 
机床与液压 , 2012, 40(1): 165–168.
Y U  J u n x i n ,  WA N G  J i s h e n g ,  L I U 
Zhenghua. Fault diagnosis to cutting tools of 
numerical control machine based on acoustic 
emission and neural network[J]. Machine Tool 
& Hydraulics, 2012, 40(1): 165–168.
[12] 林静 , 郭隐彪 , 韩伟 . 超精密磨床
振动和温度无线监测系统研究 [J]. 制造技术
与机床 , 2012(6): 131–133.
LIN Jing, GUO Yinbiao, HAN Wei. The 
vibration and temperature wireless monitoring 
system research for the ultra–precision grinding 
machine[J]. Manufacturing Technology & 
Machine Tool, 2012(6): 131–133.
[13] 韩春光 , 郭隐彪 . 基于无线传感器
网络的分布式监测系统 [J]. 自动化与仪表 , 
2009, 24(10): 45–47, 60.
H A N  C h u n g u a n g ,  G U O  Yi n b i a o . 
Distributed monitoring system based on 
wireless sensor network[J]. Automation and 
Instrumentation, 2009, 24(10): 45–47, 60.
[14] 张东旭 . 大口径非球面光学元件
磨抛加工过程在线监测与检测技术研究 [D]. 
厦门 : 厦门大学 , 2015.
ZHANG Dongxu. Research on online 
monitoring of grinding and polishing process 
and measuring technology for large aspheric 
optical  componets[D].  Xiamen: Xiamen 
University, 2015.
[15] 王海同 , 李铁民 , 王立平 , 等 . 机
床热误差建模研究综述 [J]. 机械工程学报 , 
2015, 51(9): 119-128.
WANG Haitong, LI Tiemin, WANG 
Liping, et al. Review on thermal error modeling 
of machine tools[J].  Chinese Journal of 
Mechanical Engineering, 2015, 51(9): 119–128.
[16] YIN S, GAO H, KAYNAK O. 
Data–driven control and process monitoring 
for industrial applications—Part I[J]. IEEE 
Transactions on Industrial Electronics, 2015, 
61(11): 6356–6359.
[17] 姜晨 , 郭隐彪 , 韩春光 , 等 . 精密
加工环境分布式无线网络监控技术研究 [J]. 
厦门大学学报 (自然科学版 ), 2010, 49(5): 
631–635.
J IANG Chen ,  GUO Yinbiao ,  HAN 
Chunguang, et al. Study on distributed wireless 
monitoring and control networks system for 
precision manufacturing environment[J]. Journal 
of Xiamen University (Natural Version), 2010, 
49(5): 631–635.
[18] 毕果 , 许涛林 , 彭云峰 , 等 . BK7
光学玻璃金刚石划刻声发射信号的特征提取
[J]. 光学精密工程 , 2017, 25(4): 402–410.
BI Guo, XU Taolin, PENG Yunfeng, et al. 
Feature extraction of acoustic emission signal 
for diamond scractching of optical glass BK7[J]. 
Optics and Precision Engineering, 2017, 25(4): 
402–410.
[19] 郭隐彪 , 杨炜 , 王振忠 , 等 . 大口
径光学元件超精密加工技术与应用 [J]. 机械
工程学报 , 2013, 49(19): 171–178.
GUO Yinbiao ,  YANG Wei ,  WANG 
Zhenzhong, et al. Technology and application of 
ultra–precision machining for large size optic[J]. 
Journal of Mechanical Engineering, 2000, 
49(19): 171–178.
通讯作者：彭云峰， E-mail：pengyf@xmu.edu.
cn。
